Angiotensin II attenuates the vasodilating effect of a nitric oxide donor, glyceryl trinitrate: roles of superoxide and angiotensin II type 1 receptors.
The development of tolerance to organic nitrates limits their usefulness in the treatment of heart disease. Activation of the renin-angiotensin system by heart failure itself and by nitrate therapy may be one possible mechanism underlying nitrate tolerance. We investigated the effect of subpressor doses of angiotensin II on the vasodilating effect of glyceryl trinitrate in human forearm resistance vessels of healthy male subjects by using venous occlusion strain-gauge plethysmography. Glyceryl trinitrate was infused intra-arterially with angiotensin II or vehicle. The effect of blockade of angiotensin II type 1 receptors by candesartan or an antioxidant, vitamin C, on the interaction between angiotensin II and glyceryl trinitrate was also investigated. Angiotensin II infused at 5 pmol/min significantly attenuated the vasodilating effect of glyceryl trinitrate (mean +/- standard deviation [SD] of percentage change in forearm blood flow [FBF]: 28% +/- 20%, 79% +/- 59%, and 208% +/- 72% at 100, 250, and 1000 ng/min of glyceryl trinitrate with placebo; 8% +/- 18%, 47% +/- 41%, and 173% +/- 98% with angiotensin II at 1 pmol/min; and 2% +/- 27%, 39% +/- 40%, and 132% +/- 74% with angiotension II at 5 pmo;/min; P =.0259). Either a single dose of candesartan or coinfusion with vitamin C abolished the angiotensin II-induced attenuation of vasodilation of glyceryl trinitrate. Our results suggest that angiotensin II may attenuate the arterial vasodilating effect of glyceryl trinitrate through angiotensin type 1 receptors and presumably through receptor-mediated superoxide production, which may be relevant to the development of nitrate tolerance.